Adult stem cell transplantation in stroke: its limitations and prospects.
A growing number of studies have demonstrated stem cell-based therapy provides a feasible, realistic approach to the restoration of lost brain function after stroke. Moreover, adult stem cells may provide more appropriate clinical strategies. Leading candidate sources include bone marrow, peripheral blood, adipose tissue, skeletal muscle, and olfactory mucosa, which act as central repositories for multipotent stem cells that can repopulate neural tissues. The medical society is currently enthusiastic concerning the clinical applications of autologous adult stem cells in stroke, based on promising results obtained during experimental studies and initial clinical trials. However, before embracing clinical applications, several essential precautions must be properly addressed. For example, the regenerative potentials of adult stem cells decline with age, and stem cells isolated from aged patients may retain dysfunctional characteristics. Are the natures and amounts of available autologous cells appropriate for therapeutic application in stroke? Do transplanted cells remain functional in the diseased brain, and if so what are the optimal injection routes, cell doses, and timings? Thus, we believe that success in future clinical trials will depend on careful investigation at the experimental level, to allow us to understand not only the practicalities of stem cell use, but also the underlying biological principles involved. Here, we review the advantages and disadvantages of the different adult stem cell sources and discuss the challenges that must be negotiated to achieve transplantation success.